Abstract: Although the infratentorial superior-lateral cerebellar approach has been traditionally chosen for exposure of the V cranial nerve root in the process of microvascular decompression for treatment of trigeminal neuralgia, those petrosal veins often block this surgical corridor. To detour these petrosal veins, we require a new approach. We provide a via-cerebellar-fissures approach to expose well the trigeminal nerve. With microscopy, cerebrospinal fluid was drained sufficiently to relax the cerebellum. Caudally to petrosal veins, the dissection was started from the cerebellar fissures. With the arachnoid membranes around the petrosal fissure and superior cerebellopontine fissures being opened thoroughly, the root entry zone of V nerve was visualized directly. This new approach was used in 106 patients. Among them, the block veins were encountered in 17 (16.0%). Among the 17 vein-blocked cases, 1 or 2 branches of the veins were finally cut in 2 (1.9%). The postoperative relief rate was 95.3% without complications. This viacerebellar-fissures approach may access the root entry zone of the V cranial nerve without killing those petrosal veins, which is worth to be recommended and popularized.
s an etiological treatment of trigeminal neuralgia, the procedure of microvascular decompression (MVD) has now been widely accepted as the remedy because it is less invasive and produces excellent results including the preservation of the vascular and neural function. [1] [2] [3] [4] [5] [6] [7] Despite the high cure rate of MVD, this surgery has a potential risk for cerebellar hemorrhage or brainstem edema and so on. According to the literature, the postoperative mortality accounts for from 0.13% to 0.4% in average, 8, 9 and most of the disasters could be attributed to an improper management of the petrosal veins. 10, 11 Currently, the infratentorial superior-lateral cerebellar approach has been chosen for exposure of the V cranial nerve root, and those veins just reside in the surgical corridor. Surgeons usually take it for granted and kill these veins to simplify the operation (Fig. 1) . From the experience of thousands MVDs, 2,10,12-23 we have learned that the petrosal veins should be saved as much as possible and that the solution is to find a new approach. Hereby, we recently started to select a caudorostral approach, through which the root entry zone (REZ) of the V nerve could be accessed directly without killing the petrosal veins (Fig. 2) . However, this new approach needs to open cerebellar fissures (Fig. 3 ).
Anatomy and Technique Description
To trace the detour, the surgeon should be familiar with the anatomic feature of cerebellar fissures. The cerebellopontine fissure, which might also be referred to as the cerebellopontine angle, is a wide V-shaped fissure formed where the cerebellum wraps around the pons and middle cerebellar peduncle. The superior and inferior limbs meet laterally at the apex located at the anterior end of the petrosal fissure that divides the petrosal surface of the cerebellar hemisphere into superior and inferior parts. The petrosal fissure extends laterally from the apex to the horizontal fissure. Cranial nerves V through XI arise within the margins of the inferior cerebellopontine fissure (Fig. 3) .
For the operation, the patient is placed in a park bench position and his/her head is fixed in a Mayfield fixation frame. A vertical linear incision is made behind the ear along and medial to the hairline. A craniectomy of approximately 3 cm in diameter with its anterior edge close to the sigmoid sinus and superior edge close to transversal sinus is performed in the posterior fossa. The dura is opened in a wide "Y" shape with its tip toward the corner of the transversal and sigmoid sinuses. After the dura edge along the bone rim is sutured back, an operative microscope is brought into the field. Cerebrospinal fluid is drained sufficiently to relax the cerebellum so that the operation could be performed without the use of retractors. The approach starts from the cerebellar fissures (Fig. 4A) . With the arachnoid membranes around the petrosal fissure and the superior cerebellopontine fissures being opened thoroughly, the REZ of the V nerve is visualized (Fig. 4B ). The trigeminal nerve is then circumferentially inspected along its entire intracranial course from its REZ at the brainstem laterally to its entrance into the Meckel's cave. The neurovascular relationship is carefully studied, and any vessel relevant to the V nerve is moved away, followed by placement of soft Teflon sponges between them. Those venules adhered to or even go through the trigeminal nerve are coagulated and cut. After a thorough irrigation, the dura mater is closed. A duragen is placed over the suture line. A cranioplasty of titanium wire mesh is completed. The incision is closed without drainage.
RESULTS
From March through May 2012, the senior authors (Drs Li and Zhong) used this technique on 106 patients to explore the root of trigeminal nerve. Among the 106 MVD cases with the new approach, the block veins in this surgical corridor were encountered in 17 (16.0%). Among the 17 vein-blocked cases, 1 or 2 branches of the veins were finally cut in 2 (1.9%). Postoperatively, excellent outcome was shown in 98 (92.5%), good in 2 (1.9%), fair in 1 (0.9%), and poor in 5 (4.7%). Therefore, the relief rate was 95.3%.
DISCUSSION
Nowadays, the procedure of MVD has been regarded as the most effective treatment of trigeminal neuralgia. We believe that, theoretically, a precise diagnosis, plus a proper manipulation, leads to nearly 100% of cure. For a sophisticated neurosurgeon, the main reason of a failed MVD is that a good anatomic angle was unavailable during the operation. The protection and management of petrosal veins pose as the main challenges and risks in MVD of trigeminal nerve process. 10, 11, 24, 25 In the beginning, when we started MVD 10 years ago, we used to kill those blocking veins peremptorily to obtain a satisfactory exposure. Later, we attempted to save these veins as much as possible. However, it made the procedure more difficult because one had to manipulate between those narrow and small venous intervals. However, a more embarrassing situation was that the vein was unintentionally torn at its entry to the superior petrosal sinus. In that case, compression with gelfoams was the only way for hemostasis, whereas coagulation makes things from bad to worse. With a bunch of gelfoams covering the bleeding point, the working space became narrower and the following processes could be more difficult. We had once used temporary venous occlusion test 10 before the killing of the petrosal vein, but it remains not to be the solution. Therefore, we need to seek a new surgical corridor avoiding those blocking petrosal veins.
A caudorostral approach seems to be an alternative. This route needs to open the posterior petrosal fissure first (Fig. 4A) and then keep going forward to the apex and turn up to open the . To obtain a working space, the inferior one (PV2) was coagulated and cut (B). With the cerebellum being raised medially after the killing of the petrosal vein, the trigeminal root was found to be compressed by arteries caudally and ventrally (C). With dissection, the offending arteries were identified as 2 branches of the superior cerebellar artery (SCA) (D). The SCA with its branches were moved rostrally (E) and separated from the trigeminal nerve (V) with soft Teflon between the artery and the nerve (F). Notice, in this case, the offending arteries could not merely be isolated from the nerve by Teflon-tucking before rostral transposition, which would actually compress rather than decompress the nerve.
